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RECORDED WITH THE PROGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten 
the converging time of calculated results, 
and to handle a project which can not be 
handled in a conventional way by 
operating statistical simulation similar to a 
Monte Carlo method, and increasing a 
calculating speed and a calculation error 
rather than the Monte Carlo method. 
SOLUTION: A random number having a 
nonuniform density function 7o (x) is 
generated with a chaos ideal model 
xn+1=F(xn), and the simulation of a 
probability phenomenon is operated by 
applying a Monte Carlo method. The chaos 

ideal model F (x) is the class of mapping introduced from the addition 
theorem of an elliptic function, and the nonuniform density function p 
(x) is expressed with the central function of a variable (x). A generalized 
uranium = Neumann mapping and generalized Cubic mapping is obtained 
as the definite example of the chaos ideal model F(x), and the uniform 
density function (x) is expressed with an expression (jiiCdx) indicates 
fixed measure in the expression). 



http://www1 9.ipdl.jpo.go jp/PAl /result/ cietail/main/wAAAeKaqvCDA41 0283344P.. 



2004/02/13 



' Searching PAJ 



2/2 ^— V 



LEGAL STATUS 

[Date of request for examination] 15.06.1999 
[Date of sending the examiner's 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner s decision 
of rejection or application 
converted registration] 

[Date of final disposal for 
application] 

[Patent number] 3357263 

[Date of registration] 04.10.2002 

[Number of appeal against 

examiner s decision of rejection] 

[Date of requesting appeal against 

examiner s decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.jpo.go jp/PAl /result/detail/main/wAAAeKaqvCDA41 0283344P.. 



2004/02/13 



A 



(19)H*B#l¥/f (JP) 



(12) {2: 



(1 

#11^10-283344 

(43) il^lB B ^^10^ (1998) 10^ 23 B 



(51) Intel." 
G 0 6 F 17/18 
17/00 



FI 

G 0 6 F 15/36 
15/20 



Z 
D 



?3ES^ m^m(D^5 OL (ife 8 M) 





#M¥9 - 82723 


(71)aiSA 


000006792 










(22)ffllSB 


¥^9^(1997) 4 ;g 1 B 










(7i)apA 


597044841 - 




3gffl*IS=fir»3 1996^^12^ ^ff CD R 




WW - ft 


I KEN , R e V i 


ew No. Ut^tS^-tioTSSft 




«Jff«««K^K*ilTgl6#:tel8-^ RS 














(72)5S?g# 


mm m 






















(74)f^ilA 





(54) me^<O^W] i^thWvSil/— >'3>:;^j*RtKn(D>^D^'9A&IS4HbfcfE1tftt#: 



(57) [^/ii^] 

0-m^j:^mm»p (x) ^Ijosl^ 

*;d-;^oaiffl^x>'^Xn+i =F (xn ) T^^Sfe^-fr 

3 :*;t^c75aja^7^/i.F (x) (i, ISR^»0 

^mWup (x) fi, ^^xcof-t^M»-CS$n-5„ 

^ C5ait5^X>'W- F ( X ) (OMri^m t LT . — ^-(k 1^ 7 A 

= /^^>:^^, -^{bCub i cW^m^h^. ttih 

mi] 



• (»>- 



U3 T- in 



« E E 

M 
A 1 




(2) 



10-283344 



^-^?:e«^M^P (x) S:t)OSL^^, ;^:t;:^a-^^J5Sc 
[M*iS2] mj|B»-«/^«^SK^p (x) li. x = 

[fS-*il3] mmio::^:^(0^y'jVF (x) Ji, — I3:>fk 

oT^^;tx. ^^-^t?tt^itM»p (x) fl. -^>fk^?^ 
A-y ^-v-:/:^^, -^S:{bCub i c^^o^^-g^ 
1] 

M(dx)=/3(x)dx 

^(x)== ■ ^ ^ 

2K(I, m) 7 x(1-x)(1-lx)(Nmx) " 

[ff*il4]' mt^ti:t7s^'fj\^F (x) t::J:»9|g^^ 

[ft *ii 5 ] mm-&(Dmnm'^^wmm^tm'r^ 

;^^T^VuF (x) T^^^itxm^^^^^^^U. ttite 
[0 0 0 1 ] 
[0 0 0 2] 

D, MOSFET, MESFET, ^^-i-^—y- Vy^ 



[0 0 0 3] ±igLfc^>x;S?/i-nfe(l. SLic^^:^^ 

TV^5o ^LT. (^gS^^igig 
[0 0 0 4] :itL^-'m\::ir^t. ^>'^;Oyup jfeti. 

5*^1^6^*-^^ Xn+1 =F (xn) • . (Si) O 

1) h^^n-otn. (^1) 

xn (eM) tc^b. ^Sffl^M (dx) ^5#iib. 

±(o:^^mm}i (dx) (cH-r^M^Q cx) 

Q (xi ) ^7:>0fFfla5J'^-^•bV^;:li:$::t*L. ±ai 

^Fp^a^j^S:. (^1) (D:^mmp- (dx) ^^f^-T'S 

[0 0 0 5] 
[^2] 

11:21^^^^^'^= / Q(x)M(dx) 

i=1 •' M 

[0 0 0 6] 

t¥3l5<75^:/7^:*^H3feT-(4. -It^^J^F^zW^n (d 
x) Sr-bogL^Sr l ;=^x-y7'@^'%^$ii:7tc^ti^|^/£b 

?> ae)lt^aS-^ftSsSa ^ fo S mstA Ji{;i(4ii5 J6 
[0 0 0 7] /&^*^SPpm^f^»8t-t-5/cfeic 



(3) 



#53^10-283344 



•So 

[ 0 0 .0 8 1 

i^^.^u~iy^:y:)Jmcm^x. $¥-mj:mmmmp 

(x) •^<boSL»^. ,;t;;t;^^^^-r5^^^xn+i = 

[0 0 0 91 *|gBjco^[?*Li/^^MiI0fli(-J;tb(i. WIE 
^-«/i^«M»P (x) x = 025^1/ lT'*|!S:>ci: 
^^f?. 0< x< l(7?®HT-T(-di^CiiMftMT'fcSo * 
tc. tUf5;&:t;^tDiiiffl^xyVF (x) fi, — ls:'ft:^>7A 
= y V^^Xii-^l-fk C u b i c-^^T'-f-t^ $ 

mFimm(omm^mx^mi)^n^^mmm^i:-ox 
-^•fbcub i c^^©^-^ [^3] T- 

[0 0 10] thK. ffj|a;*;^;^(73S^S^x/^F (x) 
^ tiW^n 5 ^ i t T 1 5o 

[0011] 
[»3] 
M (dx)= fl (x)dx 

0 (X) ^ 

2K(I, m) y x(l-x)(1-lx)(l-mx) 

[0 0 1 2] ±fa*:BB^w':^&^;lJ;i^(^. ?gsrap 
(x) $rSoSL^^. ;*:t^(73^^F (x) ^ffl^^Ta 

S,^.x(^t)Lii^#;ttLfi. ^c9$/i^lli7>'^*A2it(Di: 
'ies) , &:mtm:^m^ (^i) i;^x5'>^fe|e: 

;<^;^<73a^®^x/^F (x) ^ffli^fc^^, ^SM^p' 
(x) iim-mt^j:^. -«7i^SM»^}to»m^ 

T'tS„ MJe:, :*pf;?.<73a®^x/i'F (x) Id J; 19 ^4: 



[0 0 13] .^^o■r. f+»;g:^cDJi5jmB#ra^@fiiL. =e§ 

[0 0 14] :$:^§^(rj;^fi^ i^a»<DSg#ffl-^ 

(x) 4rt>ogLfc$r. :^:^:=^(OaS^x/VF (x) X^ 

If &e) 5 ^ 3 > 7° ti 7 A ^lEii L ftmitmm\ 

[0015] 

my-ii&^m^i^W'onmiim^^i^ i-xmmm^^iy^ 

^nc«-SM»p (x) SrtogLmSrg^f^#tc#SS<)(;i^ 
P>tt?)*:<J-;=^coaffl^T'/vF .(x) -C|§:gtbT^^-5^;^|5 

[0 0 16] ^r-e, *:;i-^(73a?J^7=Vlr-F (x) (Om 

Wnp (x) .tt. [^5] -c^^nSo Cic4] 

(7?c a s e 1(4. — ISl-fk 7 A = y -7 >::?|t (Hi 
(A) (B))'T'fo«5, c a s e.2(4, -^{bCu b i 
cW^jML (.mi ID (C) (D) ) T-fol?. rnbtO^'tett 

[0017] 

[^4] 

easel : 

P(x)^ 4x(1-x)(1-lx)(1-mx) 
1 +Ax2+Bx3+Cx'' 



caseZ: 

F(x)= x(-3+4x+Z;.^, A,<'^x')2 

1 + Zj!2 Bj^^^ Xi 

[0 0 18] 
[^ 5 1 



(4) 



10-283344 



M (dx)= /D (x)dx 



2K(I, m) 7x(1-x)(1-lx)(1-mx) 

[0 0 19] [ifc4] {w*5V>T. A, B, C, A 

A=-2(l+m+lm) 



1 (3) ... A4 (3) , B2 (3) ... B2 (3) , 1 , m 

[^6] X-m^tl. [^5] {Ciott5.K (1, m)' 

[0 0 2 0] 

me] 



B=8lm 

C=|2+m2-2lm-2|2m-2lm2+12m2 
-oo<m^l<l 



(3) 



4^' 
5?' 



4(« + 77t), 

-6{/ + m+Jm), 
122r7i., 

Bi^^ = -12(1 + 111. + Im), 

S{l + m + l^ + m'^ + Pm+lm^ + I5lm), 
6(5/* + 5771* - 26ij77 - 26Pm - 26/77i^ + Sl'^m}), 
24(-2i* - 2771^ - 2/3 - 2rJi.3 + 4/77^ + 7/^777 + 7/m') 
+24(4/^m + Alm^ + ll^m^ - - 2/^77.^), 

j3f ' = 4(4/2 + ^ ^ 4,^^ ^ 17^3 ^ i7,„3 _ g^,,,) 
+4(-17/^m - i7/m' - 17/^m - 17;m2 - &l*m - 8/m'') 
+4(4/=t7x^ + 4/Sii^ - 17/3?77^ - 17/'m^ + 17/W - 54/W), 
5(2) = 24(-/^ - - /" - 771^ + /^m + Im} - Ihn - hn^) 
+24(/''77i. + /m" + 4/^77.^ + 4pT7i^ + 4/^7i3) . 
+24(/''77i^ + M - M - M - Pm^), 
Bf = 3(3/" + 3771* + 4Pm + 4/771,3 + 4/S77, + 4/771^ -14/^77^) 
+3(-4/3777,^ - APin^ - 4/3777.3 - U/^Tt^ - 14/2,71" + 4/''77i^ + 4/^7T8"' + S/^m"), 
5(3) = S(-/'''n - hn'' + Ihn'' -irPm^ + /''777' + fm^ - 2Pm^ + M + /W - /''777'') 



[0 0 2 1] 
[»7] 

K(l, m)= 



r 1 



du 



y(1-u2)(1-luZ)(1-mu2) 



[0 0 2 2] fcS^i/7^;<7v'^■o^;i5^1/^/i^^V^^^ 

^^Mcmio-oX < i)^ t:d^^htlX\/'^ (D. E. Knuth, 
TheArt of Computer Programming, 1981, second edtio 
n, Addi son— Wesley) o ^tOCli!t"il 94 7^^(DJ. von 
Neumann t S. M. Ulam 1^1 J: 5 ^ i3 J\^X2^(D—Wt<D'^ 
Sl'fkCN. Metropolis, in From Cardinals to Chaos, ed 
ited by N. G. Cooper, p. 125, Cambridge University P 
ress, 1989) •f)'^hi^'t^'ei^'T:^J\^X2^(om^t^. J. v 
on NeumannCO^i^Sgg^'ifi (1 9 4 0^-&) . D. H. Lehm 

^T(omm'^w\^ (19 5 1^) ^(D^D^^lcttgcofi:V^- 



ITIiS. 1 9 9 5) o 

[0 0 2 3 ] ^(Di:o\:i^>-y^tfjvx2^tim.^±:)Dm 

htt^/i^r [^2] tci^v^T. ^^ay^M (dx) r^m 

(t:*;^ ;<r>^ TMi . ^^xiy^off ffi7i^^5tB S fix v 

4#ft6^?i*^^^v^T. ^^PJSm (dx) >^ 

SOSm (dx) 5r^tc:^T^^i-^r <t;6^T*t5 4.0 

(iWT. ^tt5:^^7-i^^;=^ irl^^p) i: LT(i'. Ulam=Neiiniann 
^'^(S. M. Ulam and J. von Neumann, Bull. Am. Math. 



(5) 



Soc. 53(1947)1120) . Chebyshef =f ^ (R. L. Adler an 
d T. J. Riylin, Proc. Am. Math. Soc. 15(1964)794.). 
S=^t§ffl^^(S. Katsura and W. Fukuda, Physica A 1 
30(1985)597.) i)^^fShflX\/^tzt^. *^?^#f4. 

jtC>3i/P=f— h^^S:-g-tj.;*;^-.x;/j^^(K. Umeno, Met 
hod of constructing exactly solvable chaos, to app 
ear in Phys. Rev. E (1997) Vol. 55, No. 5 (May l))(0^ 
y .-^^X-UmL: .l7,-^,xcOJl5ffi^xyi'F (x) tLT^l 

[0 0 2 4] i-/i;b*3. [^4] T-*$^^a*l§BJ(75SL 

(i,m) %:n-:)ztf)^hmm.umm(ommh^^m^mr' 

7.7- ^ V ^ "M-l^-B (x) =4x (1-x) tCft^^tbS 

^nfca«ca?iJtt^jll«tt (;^:^;^) (;n7^=c(5, ^^(tSv^ 

[0 0 2 51 ^^m(oi5W^^'^^(D-mu.m^mmt l 
( 1, in) xmmt It b tt s M i5sa»(^ ^sts: o )t ^ 

[0 0 2 6] Ml^, *|gBJOSl^|§^;^)£« 1 0(0^^ 
^^<Dyy Vt7 Fortran mW) TfSiEi-- 

^•ti>^X'ii. mz.m'^xh'o. i;=^7^5'7*^7t 190 



ite^J2] ^#fl?,) 

[0 0 2 7] TIB<0 [*ife^!j3] (Cit). 

0 (--«SL»?iJ ^^fig-t a^jf^tifcS;*?, 14-15 
-«SL«fcl§^^rffiT'.i4. ^^Fd.ni) ©#i^JF0^tA-bV^ 

[0 0 2 8] *^?^OfSffi^H=(4. '>!fe< t 

^n!j^\^^)tmmo:>-mt\^x. m^m^(r)mM(om'^%: 

ffl^Si"?)lS:t■^-fe (worst case design) -CCOf^^PS^^^ 

(C. W. Kemp, IEEE Transaction on Communication Tech 
nology, Com-14 (1966), 329) „ 

[0 0 2 9] ^toS*i:/^c^%;i;^(4. m^-'<y?<-—^ 

■m<ikm^(om Ki xmh^'-^n-omm^wt bxtsx., 

ic^D^^>'7■/'^li]SS(e:o^^Ti()f^->'5 ^ l/— i^g ^^L, 
ffl^ttTg^fcTED, MOSFET, MESFET, /< 

[0 0 3 0] m^^^mmco^mt 

t \^x^^7i.^mi±mm(Dm-:km.. ft/JMI^r^jefeSl+S 
S!)?'£f|-^:^)£;S5^< ^ r t^*aa'ft;Pp^ll(4;d--<w-v'H v 

[0 0 3 1] 

immm] 

IMMmi] llllcOA~Df4v mi-f^:iJ:^:=^s i-^lt^h 
:fy:i-7.CDm.W.^y^/i'F (x) (omX'h'O . ^<DT^M 
-ttiio-ibW-m^i^^m^ P (x) (4, ID 2 (Dip' 

3-efoS„ 



(6) 



[0 0 3 2] ia3;ei^e>. •^>^x;t?/Vcij£J:i9, itX*;5^^ 
[0 0 3 3], [*JM«?!| 2] r>£Sc0^ma5i'f (XI, X2,X 

3,,.,Xn) ( fcffb. 'a^^tT^taiSti^i 

o^xi^i t-t-^^ ) 

;^7^ :y :/ 1 XI, X2, X3, , . , XntC® ^ T^^US^tt^^;! 
;^X:y:/2 ^Xi^:?^?;^^;;^;^^ Xi:=F(l,m) (Xi) t::=t¥ 

;^7^:y:/4 f(Xl,X2, ..,Xn)G(Xl)G(X2)..G(Xn) <t^G 
(Xi) (DP#fa¥i^<f (XI, X2, . . . Xn)G(Xl)G(X2), . G(Xn)>, < 
G(Xi)> ^tm-t^o tctcl.. G(X) • G(X)=X(1-X) (1-lX) 

(1-mx) i:\ m ^ 1 < it\.^o^mm^<o 

y^T^yd y-F(l,m)(X) cDito^^U-rf 

- htti *9 s I.(f)-<f (XI, X2, . . , Xn)G(Xl)G(X2) . . G(Xn)> 
/<G(X1) >. . . /<G(Xn) > ^fiffl^^t^^fifK^fTrfe 

[0 0 3 4] a: *SstF(l,m) (X) (D ^W~i^fm\^-:^m 
^^^^:XMi "Method ofconstructing exactly 
solvable chaos" to appear in Phys. Rev. E (1997) 4^ 

(O^ (5) (-^ItT^yA-y^-^^-:^^) Xfl^ (2 

5 ) (-iis^-fbcubic ^^m) 
[0 0 3 5] mmm 3 ] 

:^'ry'yi #Xi^;^;t-;^^^^ Xi:=F(l,m)(Xi) t::?^ 

:^Tyy2 Yi:=Sqrt(Xi) o^DYiXYi^Xi tfj:^^ 
^7^>^y^3. Zi-s-l(Sqrt(Yi))/K (l-^^;ffT^it-OgL 



S6:^/<c^o /cfcu. s-i(x), K fi. ^^x^tvJiiB5:S^ 
+ (7)^(9) . (7) T^a$^^5o 
[0 0 3 6] a : (D:^feT— mi^^jt^Bft:: 

ti. s -1(X), K mi-^M^#fi8igff^S {j\^y^T 

[0 0 3 7 ] ?^^^b\ *:^^^^l±a^bfc^^fe^yt;lPS^^i^ 

,iSt"5:/n^^^jU^tBitiSfr (CD-ROM, :7 n 

[00 3 8] - 

ti\ :^;^;^<7:)Sia^7=VU'F (x) ^fflv^TSv^Mlffl^}^ 

i^Tt^^^-^^^-ltT^c^^j^M^p (x) Sri^oSLlc^^ 

[0 0 3 9] ^ifoT. 'f+^;fe^(7^l|3i*:Btrp1S:^?ib. 
[DScoffi^/^lftP^] 

[mil >t7:^^(7:>a?S^xVvF (x) cO^ijTfcS,, 

[13 2 1 f^-mmmm%.f> (x) co^j-efo^So 

[(as] :^^PJ(Z):*rfe^.-;f^SL»Srffiofc^>'7^;^;/i-n 



(7) #Bi¥l0-283344 



[01] 




(8) 



#ll¥l0-283344 



[02: 



1 1 1 1 ■ T 1 1 T 

*>(x) caseZ- Explicit Formula of Dens fty - for (l.mWO.S, -1001 

n r-*™ 1 ' Explicit Formula of Dsnslty for (l.m)=(0.5.-1 ) • : 

p W case I Empirical £>ensity for ().m)=(0,5.-100) f 

tmplrical DansHy lor (l,m)=(0.5,-1 ) • / 



1.8 




1.8 


T \ 










1.4 








1.2 












1 




0.8 




0-6 




0.4 





0.2 




fl(x) easel 




p(x) case2 



0.1 



0.2 



0.5 
X 



o.e 



0.7 



0.8 



0.9 



ims] 



5e-06 
4.5e-06 

4&-06 
3.SM16 

'3e-06 

s 

a 

i 2.5a-08 
> 

2e-06 
1 .5e-06 
1e-06 
6e-07 
0 



Chaos Computing versus MontB Carlo Computing for I[x'^2y],{l,m,P)-{0.5,0.3,1D0) 



' Mont© Carlo 
3fcK^ easel — Generalized Ulam=Neumann 
z^^m case2 — GeneraJized Cubic 



•^0 0 




20000 4DOO0. 60000 80000 100000 120000 140000 160000 180000 200000 




(19) H*pii*fiFrt= (jp) 02) i& ^ 4# ilF ^ ^ (A) iummam^j^mmn 

0 - 283344 

(43) ^SB ¥^iO¥(l^) 10^23 B 



(51) Intel.* aiffjia^ F I 

G 0 6 F 17/18 G 0 6 F 15/36 Z 

17/00 15/20 D 



I* »*«®»5 OL (^ 8 M) 



(21)fflB#^ *J«T9 -82723 


(71)ffllPA 


000006792 








(22)tBeB qz^£9^(1997)4^ 1 B 








(71)aigA 


597044841 


n^ftmm^mi^m^mmx) i996^i2^58ffoR 




mm m 


IKEN Review No. 14fc:Jt«^£fe'oT^ 




M^Mmas^^nmiemnen rs 












mm m 






«fswrfti^*i£iR2#i^ mit^m^ 






ft 






#a± mm ^ (J^i^) 



(54) [56ig©«*i;] m^'>^:rU—'y3>:l&mRZf^<D-fu!f^Ai:$Bmh^mi&!m 



(57) 111*^1 

3i^-rS, *:^x^cDS5®^7^/UF (x) II. «RH^© 

AM^P (x) Ji. ieiS:x<of^lSM^T-*^ixSo 
;^(D3®ai^7'>'i'F (x) (OMci^mtLX. -mt^yJ^' 

ro^-^^i^SH^p (x) (i [it 13 T'«^ns, 




(2) 



i|#M^10-283344 



[ft*^2l BufB#^-«^i^eftBai^o (x) fi. x = 
OSTJ'l-e»S;k:i:/i>), 0 < x < 1 w^HtrTf-fii'i 

[ft*^3] HulE;*:t;^©^T'/WF (x) tt. — ^-ft; 

oT^^tUs l^-^'^c^gftM^/o (x) tt. -jK'ft:^7 7 
iN=y^^>'^^. -mcub i c^^<Dm^ m 
1] -e^^tbS 

iii(dx)=jo(x)dx 

0 (X) ^ 

2K(I, m) yx(1-x)(1-lx)(1-mx) 

a >:^&„ 

lff*«4l BufB*:^;^^7'/i'F (x) 
^^T^/UF (x) -e%;gfe$-y:-r«^a.lfe^«J5£L. tulE 

[0001] 

[0 0 0 2] 

T*J«3, r(0*ffi?rffiVNTM%^ttfc^^=-i LT. TE 
D, MOSFET, MESFET, /^/K— 7 • h 7 >- 

^^m^^'O'^^^^ >3 ^^■&fi:h<oi:im\h 



[0 0 0 3] ±i&Lfc*>7^*yWn^li. SL^^%^^ 

-cv^5„ ^LT, (^-ryr) ©SS^triaa 

[0 0 0 4] Jisi-fki-^ ^>^x*/wn&tt, 

^^■^miaU^ xn+l =F (xn ) . . (^1) <0 
Xn (GM) {ii^L. 5F«ay*/i (dx) ;dS#i5EL. 

±®^^S!i^^ (dx) \m-r^mwQ u) <om^ 

tK Q (xi ) o^Ma5>^w^LV^r^:^ic*L. ±^ 

^mm^^. (^1) (D^mmsti^ (dx) ^m^-r?> 

[0 0 0 5] 

|ilIll^IlQ('«')= / Q(x)u(dx) 

i=1 •' M 

[0 0 0 6] 

t^3i5<o^>^x*/wn&-ett. —mti^^m^u (d 
■r. ^(o-m^Lmit. ^mmmm%:w-^mskn.m x 

[0 0 0 7] d^d^5P>gM-^CSr^9!:-f-Sfc«>IC 
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fgjci-r s r t >5ST-# 5^n-Wix 5 3. V— > 3 >:^m:sLU 

So 

[0 0 0 8] 

(x) ^h-ofLm^. *^xSr^fife-r5;^^^Xn+l = 
F (xn ) T-^^^-frSr i:^#®t-r5^tf6<)V5 :x 

[0 0 09] *5iBj©^4 w^mmmMizxixti. tfiiE 

#-«'te?BaHfCp (x) (i. yi = ORX^lxmf^±i: 
fc. BulB*;^>^©a2®^7'/wF (x) fi. -«:{t:!?^i. 

=/^^>^^xtt-Mt:cu b i c^^x-r^m^ti 

[0 0 10] linE;&:^;^<Da?ffl^T/i^F (x) 

[0 0 1 1 1 
u (dx)= p (x)dx 

P M ^ 

2K(I, m) J x(1 -x)( 1 -lx)(l -mx) 

[0 0 12] ±lE3|c5l?^o:&ffilcJ;itfi. ^^fSli^p 
(x) ^i^oaic^. *:^;^(D:?^F (x) ^^ffiv^-c]g 

ti^) , ftS^W;^©^ (^1) (citj 

;i-;^(DSffl^7'/i'F (x) 5rffiv^fc^*, ^^H^/) 
(x) ^s#-«t/j:t). -^^j^c^^Mm^^i^o^mig: 

t?^5„ hi;. *;r;^<oS,'a^xyi^F (x) icttj^^ 
$i^5#^-mlS:?•J^-«alS?'J^c3E^i-5 c <!: J; J; 



[0 0 1 31 tSoT, W-^;g*<OiRSSfM;^M)mL. 
[0 0 14] H»c. 

(x) S-togLIS^. ;(;;d-^coa'®^7^/WF (x) T*^ 
[0 0 15] 

^u^ia-im-<Di)^-^^HLxs.mLfmm^mm-r 

tt^^^Srv-? ^ >3 i'f 5*ffit?fc5„ ^«o:S5fe 

«'^£?g^Mii:^ (x) ^-boSLm^g^lf-f^^aWf^J. 
bn-5*^^<73Si®^x>'WF (x) T-^^L-CV^-5^;d5 

[0 0 16] ir-e. *^;^<03lJg^x/WF (x) W'B^il 

ISp (x) tt. [^5] T♦«$^^S, ^^T\ [^4] 
(Oc a s e Itiv — ^'ft:'^^7i^ = y •v>':?^ (H 1 O 
(A) (B) ) -efclJ. c a s e 2tt. — ^-fkCu b i 
c^^ (EI1« (C) (D) ) T?fc>J. :Ltlh(D^^i-t 

^xi^Fim^o^Mm^ma^hmA^i^^mm^^xh^ ^ 

[0 0 17] 
[^4] 

easel: 

P(^)^ 4x(1-x)(1-lx)(1-mx) 
1 H-Ax^+Bx^+Cx"* 



caseZ: 

F(x)= x(-3-h4x+z/, A|<'^x')2 
l + Zjfz Bj^^^ xi 

[0 0 18] 
[IS5] 
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2Ka m) 7x(1-x)(1-lx)(1-mx) 

[00 19] [^4] (:i*5V^T. A, B, C, A 



u (dx)= 0 (x)dx 



1 (3) ... A4 (3) , B2 <3) ... B2 <3) , 1 , m 
fi. [^6] [^5] iZiSl-f^K (1, m) 

tt. [^7] T'^^ixSc 
[0 0 2 01 

me] 



A=-2(l+m+lm) 
B=8lm 

C=|2+m2-2lm-2|2m-2lm2+|2m2 
-oo<m^l<1 

/l^^*) = -6(i + m + 2m), . 
Af = 12/m, 

= + - 2im - 2i=m - 2lm^ + 
B'i^ = -12{1 + m + /jn), 

= 8(i + m + + + /^m + /m^ + 15im), 
5(3) ^ 6(5/2 ^ 5„^i _ 26/71T - 26Pm - 26/771^ 4- S/^m^), 
5(3) ^ 24(-2i* - 2771^ - 2/3 - 2m3 + 4/771 + t/^m + 7/m^) 
+24(4/3m + 4/m3 + 7/*m^ - 2/3m2 - 
B'i^ = 4(4/^ + 4m^ + 4/" + 4^" + 17/^ + Hm^ - 8/m) 
.+4(-17/^7i - 17/m* - lll^m - \ll-m? - S/^m - S/m^) 
+4(4/2t71^ + 4/'*m2 - 17/3771' - 17/'m3 ^ \H^n^ - b^Xhr^), 

> = 24(-P - - /" - m-» + l^m + /m* - /=m - Iw?) 
+24(/'*»7T + Im" + 4/'7n' + 4Pm2 + 4/'m3) . 
+24(/''»7z* + M - /W - /"m^ - /^m"), 

' = 3(3/^ + 3m* + 4i^m + 4/777.^ + 4/'»m + 4/77i* - 14/^m2) 
+3(-4/3m2 - 4/2f7i3 - 4P»77.3 - 14/^771^ - H/^jti'' + 4iW + 4/='m'' + S/^m"), 
Bf = 8(-/^»n - /m" + /3m^ + /^m^ + /S,!^ + /^77i'' - 2/3773.5 + /"m^ + Xhix* - I'm") 

[0 0 2 1] mm. 1 99 5) „ 

[^7] [0 0 2 3] r.©J;5{c^>'7'*/wnffita^B^v^fe 



K(l, m)= 



y(l-u2)(1-lu2)(l-mu2) 



du 



[00 2 2] fc6^:/x:*/l'nS;dSftV>*«VN;dN 

V>/i^|cMiDo-C< 5^^:65^ ?5tt.TV>5 (d.e. Knuth. 
TheArt of Computer Progrananing, 1981, second edtio 
n, Addison-Wesley) , r <© CI i li 1 9 4 7 ^^CO J. von 
Neumann iS.M.Ulam ClJ; ■5^>-r */i^nfe<D— ^(DS 
^{kCN. Metropolis, in From Cardinals to Chaos, ed 
ited by N. G. Cooper, p. 125, Cambridge University P 
ress, 1989) id^P)^fe*S^>v':^7/UDfe«EA;*^ J. v 
on Neumann<D¥^^'fe (1 9 4 0^^-^) . D. H. Lehm 
ex<DW^^mm (19 5 1^) ^<7)*a^JC'|4«(D^V^— 



(^1) tlKl«lcgii:^6<j/j;14«;^;fi-L. ^^a!)«®# 

htt^^-r [3gi:2] (CfcVNT. ^^SlI^M (dx) 
t;i^T-^m^iX''£V^t [^2] <D:^m(D^mm6^i^^^ 
Vrni^X\^^(DA^i)>^mttj:*)M'^%:fj:^f£\'\ ^t.X 

h(0<D. #^6<]^^»^*^v^T. ^fESK// (dx) Sr 

mAn (dx) i:m^^xmm-tizti)ix^^h<o 

(tiT. ^«t'5*:^:^i:VN5) i: LTIi. Ulam=Neumami 
^^(S. M. Ulam and J. von Neumann, Bull. Am. Math. 
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Soc. 53(1947)1120) . Chebyshef ^■^(R.L. Adler an 
dT.J.Rivlin. Proc. Am. Math. Soc. 15(1964)794.). 
S=SPa^lfe(S. Katsura and W. Fukuda, Physica A 1 
30(1985)597.) 7i^jSibtlX\>^tci)^. ^<D^ 

h^^?r-&tP*^^;^#»(K. Umeno. Met 
hod of constructing exactly solvable chaos, to app 
ear in Phys.Rev.E (1997) Vol.55, No. 5 (May 1))<D^ 
5:^*-el£3gL. ;i7;^>«.(Daffl^7^/UF (x) tLTr 

[0 0 2 41 i-ti:t>ib. [^4] -e«sti^2|c5i?^oa 

(l.m) ^^o- id-^;^i^»Sfi<oaSfeSWS^^T' 
^^iXs Sfc^(^/^7y-^(l.m) {ZJ$.ZX$^-m^J:m 

^mki^t<Dy<y ?(-'^coi\^mmt Lxm\^^^^t 

;^7^^'5/i^mF (x) =4x (1-x) (cift^^ix^ 

[00 2 5] ;^^BJ»;^ife?^tS3teO-«SL^^S^i<!; L 

(1, m) T-#m#lt btUS«SPSa?S»^«E5io fcaic^^ 

[00 2 6] *^?^<^m^**ffitt 1 ■o(D^m 

m^<r>yy h^=^T m. Fortran »S) -ClEi&l- 
?>m^Xh. ^rol^ffl/^-K'?:c7'S^f^5wt^;:J:t)|S 
^i-5»^-et,. i:^T-yy^ti<0(D 



mm 2} ^0^m) 

[0 0 2 7] TIB© m-mmsi ic^io^ :$:^m(D:^m 
-ete 5 0-m^mm&m t vx-mn^mmKmrn-r^ 

-iia^^^t*&-CI4. i^-S-F (l.m) ro^^J^ttd^PjV^ 

[0 0 2 8] z<D^^^ :^mm<D}t^m^m\^. ^>^c?< t 

fflSi-51S:t1-&(worst case design) T^cOflP^RBJ?-^^ 

(C. W. Kemp, IEEE Transaction on Conununication Tech 
nology, Coin-14 (1966), 329) o 
[0 0 2 9] ^<Dm^t:^J:^^A.:^\^^ m^/^v^f— ^ 

ffl^nr^fcTED, MOSFET, MESFET, y< 

[0 0 3 0] m^*^m<Dmmt i^x^i^n^^ 

[0 0 3 1] 

immwn 

:tj:t:^(DmM^'f/\^F (x) (omxh^. ^co^^au 
A. -rtj^t^h^-i^f^^^mmp (x) f^. 0 2cqj:$ 



(6) 



#M¥10-283344 



[0 0 3 2] mSd^tj. ^i^T^^/i'n&J:!}, 

1 0 0 3 3 1 mmm 2 ] r>ss©#fia^w (xi, x2, x 

3....Xn) ^H-»1-^;^)£J ( ^cf£L, »^J-«t5H{i#i 
OgXi^l i:-rSo ) 
s/T" 1 XI, X2, X3. . . , Xn(^)gS'fe^0fflte*4-x5„ 
xxs'7'2 #Xi^*;d-;^:^)^* Xi:=F(l.m)(Xi){;i?§ 
■oTX^t-S., ■ 

>^7"S'7°4 f(Xl,X2,..,Xn)G(Xl)G(X2)..G(Xn) t^G 
(Xi) (DmW^^<f{\l, X2, . . , Xn)G(Xl)G(X2). . G(Xn) >. < 
G(Xi)> iV(%-r^. tztdU G(X) •G(X)=X(1-X)(1-1X) 
(1-mX) X\m^l< li:V^5*#^5ft<„ 
;^X2'7°5 Y=F(l,ni)(X) (Di$03i/U=f 

— t) . I(f)=<f (XI, X2, . . , Xn)G(Xl)G(X2). . G(Xn)> 
/<G(X1)>. . ./<G(Xn)> i!>^i^s.^^^mm^<Di5.&mxh 

[00 34] a: ^rS^d, m) (X) <oMc^^fm\-i^^ 
?^#(iJ;'5^S:Stfi^ 'Method of constructing exactly 
solvable chaos' to appear in Phys. Rev. E (1997) if" 

ro^ (5) (-feft^'7A=y>i'-x'>^^) xttS; (2 

5) (-MkCubic ^^)^#M) 
[0 0 3 5] [^m^J3] 

:^'r y^l #XiSr*^;^;^^^ Xi:=F(l,m) (Xi) 

Yi:^Sqrt(Xi) o*l9YiXYi=Xi 
^x-;/:/3 Zi=s-l(Sqrt(Yi))/K (l-^5^*Sri^oa 



^t/iSo fcfc'L. s -1(X), K ^tLmilEltifc 
4^©S;(9) . (7) -C^a^tu^., 
[0 0 3 6] a : *^{;i:irc>;^ffiT— m»?rf^SK!F{- 
li. s-l(X), K Jc*H-5^M^#RS*?^^ (/ws/iJ'T 

[0 0 3 7] /£jb\ *^Mtt±5^tfc^Jg#-!lJc|5S^^n 
JS-t-57°D^7i^*iSlgitt^ (CD-ROM, 7ns/fc° 

[0 0 3 8] 

[0 0 3 9] t^oT. tf»^*WJ|Xm^W?rM^L. 
[HlffiwIsmJilftK] 

[Elll :i>:^:^(DmM'^f/^F (x) (?5'piJ-efcS„ 

[D2i #^-«!fe^gMt!cp (x) (omxh^. 

[11131 2ic%§^©;&St-«ail:^{*ofc^:/x:*/un 
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STORAGE MEDIUM RECORDED WITH THE 
PROGRAM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To shorten the converging 
time of calculated results, and to handle a project 
which can not be handled in a conventional way by 
operating statistical simulation similar to a Monte 
Carlo method, and increasing a calculating speed and a 
calculation error rather than the Monte Carlo method. 

SOLUTION: A random number having a nonuniform 
density function 7o (x) is generated with a chaos ideal 
model Xn+i=F(x„), and the simulation of a probability 
phenomenon is operated by applying a Monte Carlo 
method. The chaos ideal model F (x) is the class of 
mapping introduced from the addition theorem of an 
elliptic function, and the nonuniform density 
function p (x) is expressed with the central function of 
a variable (x). A generalized uranium = Neumann 
mapping and generalized Cubic mapping is obtained as 
the definite example of the chaos ideal model F(x), and 
the uniform density function (x) is expressed with an 
expression (^(dx) indicates fixed measure in the 
expression). 
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